Rice husk ash and bagasse ash were agricultural wastes that provide an abundance of the silica (SiO 2 ) source and the chicken eggshells and duck eggshells were important sources for calcium oxide (CaO). Therefore, in this study the rice husk ash and bagasse ash were used as raw materials for synthesis of silica powder, while chicken eggshells and duck eggshells were synthesized for the calcium oxide. The results from the XRD pattern clearly showed the structural formation of amorphous SiO 2 and CaO phase. While the FTIR results indicated that the spectrums which displayed the characteristic peaks of the functional groups presenting in the SiO 2 and CaO powder. However, the SEM images revealed that the particles agglomerated, various sizes and the particle size were found to be in micron level.
INTRODUCTION
Rice husk and bagasse are agricultural waste material abundantly available in Thailand. They are important biomass sources, which used as a fuel in the brick industry and sugar industry, respectively. As a result, a large quantity of rice husk ash and bagasse ash are generated and created a serious dispensation problem. Rice husk ash and bagasse ash are rich in silica (SiO 2 ) (more than 60% for bagasse ash and above 90% for rice husk ash) and can be used as a raw material for produce the silica powder production [1] [2] [3] [4] [5] . Many studies have reported that the rice husk ash and bagasse ash were an excellent sources for synthesis of amorphous silica [6] [7] [8] [9] because the fine silica powder is a basic raw material that is widely used in electronic substrates, thermal and electrical insulators, optoelectronic devices and composite fillers, etc. 10 .
While the chicken eggshells and duck eggshells are one group of agricultural waste materials which can be found as waste products from restaurants and fresh markets in Thailand, as they are used for cooking. The chemical composition of eggshells is calcium carbonate (CaCO 3 ) typically containing a high level (above 90%) 11, 12 . As the chicken and duck eggshells are composed of calcium carbonate, so being calcined at above 700°C will produce the CaO powder 13, 14 , which can be used as a basic adsorbent for carbon dioxide (CO 2 ) 15 and as a catalyst for the production of biodiesel 13 .
Therefore, the aim of this study was to synthesize of amorphous silica and calcium oxide powder from agricultural wastes by using the rice husk ash and bagasse ash used as sources for silica, while the chicken eggshells and duck eggshells were sources for calcium oxide. The synthesized powder were characterized by Fourier transform infrared spectroscopy (FTIR), X-ray diffraction (XRD), Brunauer-Emmett-Teller (BET), particle size analyzer and scanning electron microscopy (SEM).
MATERIALS AND METHODS

Synthesis of sample
Rice husk ash and bagasse ash were obtained from a brick factory and sugar industry, respectively and they were rinsed by water several times to remove impurity and then burned at 700°C for 3 h. To evaluate the chemical compositions of the rice husk ash and bagasse ash was analyzed by X-ray fluorescence (XRF), this result was shown in Table 1 . Subsequently, twenty grams of rice husk ash and bagasse ash samples were stirred in 80 ml of 2.5 N sodium hydroxide solutions, afterwards heated in a covered 250 ml Erlenmeyer flask for 3 h after that, the solution was filtered and the residue was washed with 40 ml of boiling water. The filtrate was allowed to cool down at room temperature. Then, it was added by 5 N H 2 SO 4 with constant stirring until pH 2. Then, the filtrate was added NH 4 OH until pH 8.5 left for 3 h and dried at 100°C for 12 h and finally was pulverized by mortar.
Simultaneously, the eggshells waste received from restaurant were rinsed with water several times to remove additional residues or any unwanted substance from the surface and then heated at 100 o C for 12 h to dry by oven. Completely dried eggshells was pulverized by using a hammer mill, after that crushed with a juice blender and then passed through a sieve. Next the chemical compositions of eggshells were analyzed by X-ray fluorescence (XRF) shown in Table 2 . The dried eggshells were calcined in a muffle furnace under static air conditions at 900 o C for 3 h to transform the calcium carbonate to CaO powder.
Characterization
The powders obtained were characterized by various techniques. The average particle size distribution was determined by using particle size analyzer (Mastersizer S, Malvern) and examination the functional groups studied by Fourier transforms infrared spectrometer (Perkin Elmer spectrometer). X-ray diffractometer (Phillips X' pert X-ray diffractometer) was used to identify phase of the powder sample. The specific surface area of the powder sample was measured using the BET nitrogen adsorption method (Quantachrome), and morphology of sample observed by scanning electron microscope (LEO/1450).
RESULTS AND DISCUSSION
The chemical composition of the raw materials for this study is shown in Table 1 and  Table 2 . In the Table 1 , it showed that the chemical composition of rice husk ash and bagasse ash samples, after burning out at 700 o C for 3 h, presented the highest amount of SiO 2 ; while, the major component of both eggshells displayed calcium CaCO 3 ( Table 2 ).
The X-ray diffraction pattern of SiO 2 powder obtained from rice husk ash and bagasse ash is shown in Fig. 1 . The results showed the strong broad peak at around 22°(2q) of both sample after calcining ash at 700°C for 3 h. This results confirmed that this peak is nature of silica, which supposed to be the characteristic of amorphous SiO 2 . For the results from FT-infrared (FTIR) spectrum of SiO 2 powder is presented in Fig. 2 . It clearly showed a slightly broad band since 2,800 to 3,700 cm -1 which assigned to present the OH stretching frequency of silanol groups and adsorbed water. A strong intense band at 1,100 cm -1 is associated to the siloxane Si-O-Si vibration of the molecules. Amorphous silica exhibits a relatively strong peak around at 800 cm 5 showed the FT-infrared (FTIR) spectrum of the CaO powder after prepared from chicken eggshells and duck eggshells, respectively. In Fig. 5a and 5b presented the strong band at 3638 cm -1 can be attributed to the (OH) stretching vibration. The broad band around 1400 cm -1 indicated the symmetric stretching vibration of carbonate. Small band at 874 cm -1 demonstrated the presence identified vibration of the Ca-O bond 16 . While, the average particle size and specific surface area of the SiO 2 and CaO powder is shown in Table 3 . The results displayed the average particle size of the amorphous SiO 2 powder obtained from rice husk ash and bagasse ash is not significantly different, the particle sizes are 46.74 µm and 47.16 µm, respectively. In addition, the specific surface area of amorphous SiO 2 powder was also similar as well. However, the average particle size of the CaO powder obtained from chicken and duck eggshells after being calcined of CaCO 3 phase are 57. The morphology of the amorphous SiO 2 powder obtained from rice husk ash and bagasse ash is shown in Fig. 6 . The SEM images indicated that the particles of powder are agglomerated, various sizes, irregular morphology, and particles size more than 1 µm were recognized. In addition, the average particle size of SiO 2 powder obtained from rice husk ash is in the range of 1-7 µm (Fig. 6a ), while the average particle size of SiO 2 powder obtained from bagasse ash is in the range of 1-10 µm (Fig. 6b) . Fig. 7 showed the SEM images of the CaO powder after calcining of CaCO 3 from chicken eggshells and duck eggshells. In Fig. 7a can be seen that the average particle size and shape of CaO particles obtained from chicken eggshells was similar to the CaO particles obtained from duck eggshells as shown in Fig. 7b . The characteristic of CaO particles of both chicken eggshells and duck eggshells are regular micro morphology of rod like, the average particles with size ranging from 2 µm to 4 µm of width are observed.
CONCLUSION
Amorphous SiO 2 is successfully synthesized from the rice husk ash and bagasse ash that used as raw materials. While the CaO powder can be synthesized by using CaCO 3 from chicken eggshells and duck eggshells that used as raw materials, and then burning at 900 o C for 3 h. The XRD results clearly exhibited the structural formation of SiO 2 and CaO phase. The FTIR spectrums demonstrated that the characteristic peaks of the important functional groups present in the powder samples of SiO 2 and CaO. The SEM images illustrated that the particles are agglomerated, various sizes, and the particle size is found to be in the micro regime. This study revealed that the agricultural waste material of rice husk ash, bagasse ash, chicken eggshells, and duck eggshells acts as an alternative source for the production of SiO 2 and CaO powder.
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